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METHOD AND APPARATUS TO DISPLAY VIDEO 



5 BACKGROUND 

1. Field 

The patent relates to the field of displaying video in a computer system. 

10 

2. Background Information 

Digital video comprises a sequence of digital images. It is increasingly common to 
display (e.g. render) digital video in computer systems. A computer system is any device 

15 comprising a processor and a memory to store instructions and data to be supplied to the 
processor. Typically, the processor and memory are coupled by way of one or more 
buses. A collection of instructions e.g. software, may be executed to convert the bits of 
the digital video to signals to a display device, e.g. to render the video. Examples of 
display devices are monitors and flat screens, to name just a few. Many other types of 

20 display devices are well known in the art. 

Software may generate a windowed interface on the display device. The windowed 
interface may include windows with elements such as borders, title bars, buttons, sliders, 
and icons, to name just a few of the possibilities. Versions of the Microsoft™ 
25 Windows™ operating system, a product of Microsoft corporation, are examples of 

programs which produce windowed interfaces. Window elements are typically displayed 
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on the "foreground" of a window; areas of the window in which display elements are not 
present are referred to as the "background" of the window. Rendering video on 
windowed interfaces is complicated by the need to coordinate the rendering of the video 
with the position and operation of windows and elements of the windows. 

5 

Existing techniques for rendering video on computer system displays may obscure or 
interfere with the operation of elements of the windowed interface. There is a continuing 
need for a manner of rendering video in the "background" of a window so that it does not 
interfere with the display or operation of windows. 

10 

SUMMARY 

In one aspect, a method includes creating a first window to receive video which at least 
15 partially overlaps a second window on a region of overlap of the display. Pixels of the 
first window are set to a chroma color. Background pixels of the second window in the 
region of overlap are also set to the chroma color. The second window is configured to 
draw after the first window. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

The subject matter regarded as the invention is particularly pointed out and distinctly 
claimed in the concluding portion of the specification. The invention, however, may be 
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further understood by reference to the following detailed description read with reference 
to the accompanying drawings. 

Figure 1 shows a method embodiment in accordance with the present invention. 

5 

Figure 2 shows an apparatus embodiment in accordance with the present invention. 
Figure 3 shows a method embodiment in accordance with the present invention. 

10 

DETAILED DESCRIPTION 

The embodiments described herein are merely illustrative, and one skilled in the art will 
appreciate that numerous modifications can be made which nonetheless fall within the 
1 5 scope of the present invention. 

Figure 1 shows a method embodiment 100 in accordance with the present invention. An 
Hypertext Markup Language (HTML) document 1 04 is received by browser software 
102. In one embodiment, the HTML document 104 comprises a tag comprising a 
20 Uniform Resource Locator (URL) identifying a TV "scheme" (also referred to as a TV 
protocol) such as: 

<BODY background="tv:"> 
</BODY> 
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In one embodiment the source of the video to render for a TV scheme is pre-configured, 
such that it is not necessary to identify a domain name, path, or filename in the URL. Of 
course, other embodiments could fully or partially specify the video source in the URL. 

5 The tag may apply to the background of the entire document 104 or to an element of the 
document 104 such as a cell in a table. Browser software 102 creates software 106 are 
receives background tile 112 from software 106. Browser 102 may be configured to 
create software 106 when the "TV scheme" is encountered within a document 104. 
Software 106 may be referred to as a "scheme handler", "protocol handler", or more 

10 specifically, a "TV scheme handler". Manners of creating and configuring scheme 
handlers for browsers, such as the Microsoft Internet Explorer™ or the Netscape™ 
Navigator™ are well known in the art. Background tile 1 12 comprises a sequence of 
bits to duplicate across the background area of the element comprising the TV scheme. 
Background tile 112 may comprise a solid color, known as the chroma-key color for the 

15 video. Background tile 112 may be applied to areas of the browser window 1 18 to which 
video is to be rendered. Browser software 102 parses HTML document 104 and renders 
the HTML within browser window 1 1 8 on a display of computer system. 

Video window 1 14 comprises an area of the display where video is to be rendered. Video 
20 window 1 14 comprises some or all of browser window 118. Background tile 1 12 is 

applied across all of the region of browser window 118 comprised by video window 1 14. 
Note that browser window 118 and video window 1 14 are separate display elements, that 
is, they are treated as separate windows for purposes of managing the windowed display. 
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For example, in a computer system running Microsoft Windows 2000™, browser 
window 118 and video window 1 14 comprise separate "logical windows" each with their 
own window handle, in manners well known in the art. 

5 In one embodiment, browser software 102 does not apply background tile 1 12 to video 
window 1 14. Rather, background tile 1 12 is applied to the region of browser window 
118 comprised by video window 114. This distinction will be described more fully 
below. Once the document 104 is parsed and ready to be rendered, browser 102 notifies 
browser helper software 108. Browser helper software 108 is software configured to 

10 operate in conjunction with browser software 102 upon the occurrence of certain events 
(such as the completion of parsing of an HTML file). Manners of creating and 
configuring browser helper software 108 for popular commercial browsers are well 
known in the art. Browser helper software 108 starts the video control software 1 10 with 
an indication of the location and extent of the video window. For example, in a Microsoft 

15 Windows environment a function call resembling the following might be used to start 
video rendering: 

RunVideo(HWM) hBrowserWindow, RECT *tvWindowExtent); 

20 Here hBrowserWindow is a variable representing a software handle to the data structure 
(e.g. Microsoft Windows logical window) representing the browser window 118. The 
video control software 110 may use this window handle to configure the video window 
114 and browser window 1 1 8 with a common parent window. Reasons for doing this are 

6 




042390.P8359 



described in conjunction with Figure 3 below. The variable tvWindowExtent describes a 
rectangular area of the display where video window 114 will be displayed. Once 
rendering is started, video control software 1 10 renders video to video window 1 14. 

5 While the embodiment 100 of Figure 1 is described in terms of HTML documents and 
browsers, the invention is not limited to this specific application. The invention may 
operate with any type of document and any software with a window onto which 
background video is to be rendered. 

10 Figure 2 shows an apparatus embodiment 200 in accordance with the present invention. 
Embodiment 200 comprises a processor 202 coupled to a controller 204 by way of a 
processor bus 222, commonly referred to as a front side bus. Bus controller 204 is 
coupled to memory 206 via memory bus 224. Bus controller 204 is also coupled to 
various peripheral devices such as mass storage 214, network interface 226, and display 

15 208 via I/O bus 228. Network interface 226 provides apparatus 200 with access to 
networks such as the Internet or corporate intranets. 

Memory 206 stores browser software 212, browser helper software 316, TV scheme 
handler 218, and video control software 234. Memory 206 is typically a form of random 
20 access memory (RAM), although in some embodiments memory 206 could comprise 
non-volatile memory such as a hard disk, flash memory, or CD ROM. Memory 206 
supplies the instructions of software stored therein to processor 202 for execution. Of 
course, mass storage 214 may store archived versions of browser software 212, browser 
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helper software 216, TV scheme software 218, video control software 234 stored in 
memory 206. 

Execution of browser software 212 and video control software 224 by processor 202 
5 results in display of browser window 230 and video window 232 on display device 208. 

Figure 3 shows a method embodiment 300 in accordance with the present invention. 
Embodiment 300 operates to render video in the background of a window in a windowed 
user interface environment. Three windows are involved; a video window, an application 
10 window, and a parent window of the application window. A parent window is a window 
whose position on a display device has a controlling effect on the position of child 
windows of the parent. Child windows are windows which have the parent window as a 
parent. 

15 At 302 video window is hidden, that is, removed from the display. Video window is the 
window into which the video is rendered. At 304 a parent window of the application 
window is retrieved. In embodiment 300 the application window is a window associated 
with an application program, that is, some program that performs a task under the 
direction on a human user. Of course, the invention is in no way limited to application 

20 programs and in general applies to any software which uses windows including Java 
applets, component object model (COM) software, software libraries, and so on. Parent 
window of the video window is set to the parent window of the application window at 
306. In other words, the video window is set to be a child of the same window that the 
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application window is a child of. The parent window determines the position of child 
windows on the display. Whenever the parent window is moved, child windows are 
moved correspondingly. Setting the application window and the video window with a 
common parent results in the relative position of the application window and video 
5 window being maintained when one or the other is moved. 

Other embodiments might not employ a common parent window for both the application 
and video windows. Other mechanisms may be employed to coordinate displacement of 
the video and application windows, so long as such mechanisms do not interfere with the 
10 order in which the windows are drawn, as described below. 

At 308, the application window style is set to "transparent". This does not necessarily 
mean that the elements of the window, or the window itself, becomes invisible or hidden 
from view. Rather a "transparent" style indicates that when the application window is one 

15 of a set of child windows (e.g. siblings) on the display, the application window along 
with its elements are drawn last. In other words, the elements of the application window 
are always drawn on top of any other sibling windows with which they share an area of 
the display. In order for the video to render upon the background of the application 
window, the video window and application window overlap to some extent. The 

20 application window has a style of transparent and thus draws after the video window 
draws whenever the portion of the display containing the application window and video 
window, or a portion of them, is "invalidated". This may occur, for example, when the 
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application and video windows are moved or when they are occluded or partially 
occluded by another window and later un-occluded. 

To understand the effect of setting the application window style to transparent, it is 
helpful to examine how video is rendered in embodiment 300. A video window is 
established to receive the rendered video. The video window corresponds to a 
rectangular area of the display (other embodiments might support non-rectangular 
displays). This rectangular area comprises a collection of pixels, e.g. points on the . 
display which may be illuminated with color. The pixels of the video window are first 
set to the chroma key color. During video rendering, each pixel within the extent of the 
video window region which has the chroma key color is set to the color of the video in 
that position. When a pixel is encountered which is not the chroma key color, that pixel is 
skipped and not set to the video color. The application window or a portion thereof has a 
background which is also set to the chroma key color. Elements of the application 
window which overlap the video window and which are not set to the chroma key color 
are not overwritten with video. For example, there may be buttons, icons, text, or other 
elements which are black in color, whereas the chroma key color may be cyan or 
magenta. These display elements will appear in the "foreground" whereas the video 
appears in the "background", because the video will not replace the pixels of these 
elements. 

When a display area comprising the video and application windows or a portion thereof is 
invalidated, the video window or portion thereof is drawn first. In one embodiment, 
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drawing the video window involves first setting pixels in the invalidated region with the 
chroma key color, and then rendering the video by setting each chroma key colored pixel 
to the color of the video at that pixel location. Drawing the application window involves 
setting each background pixel in the invalidated area to the chroma key color, and then 
5 drawing elements of the application window over this background. Thus, in one 

embodiment at least some pixels of the video window may be set to the chroma key color 
twice. Any chroma key colored pixels in the invalidated region are replaced with video. 
Consequently, elements of the application window which are not the chroma key color 
are drawn last and are not replaced with video. Video thus appears to render in the 
10 background of the application window and does not obscure the elements of the 
application window. 

At 310 the video window is shown, that is, made visible on the display. At 312 the 
application window is brought to the "top" of any set of overlapping windows. In 
15 embodiment 300, bringing the application window to the top is a mechanism to make the 
application window responsive to user input activities such as mouse clicks and keyboard 
button presses. Other embodiments may of course employ other techniques to make the 
application window responsive. 

20 While certain features of the invention have been illustrated as described herein, many 
modifications, substitutions, changes and equivalents will now occur to those skilled in 
the art. It is, therefore, to be understood that the appended claims are intended to cover all 
such embodiments and changes as fall within the true spirit of the invention. 
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